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(54) DISK DEVICE AND SERVER DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make effectively restrictable a 
data access by informing a disk device of access limitation at the 
time of outputting a function execution request to the disk 
device. 

SOLUTION: A client 101 transmits a function to be executed to a 
server 102 and simultaneously transmits also information on such 
as a disk device 103 to be a transmission destination, a function 
name and a version. The server 102 stores the received function, 
prepares function information 127 by using the received 
information, prepares function information 1 26 having an access 
range list 124 to be sent to the display device 103, and transmits 
the function and the function information 126 to the device 103. 
The device 103 stores these pieces of information. If a parameter 
also is simultaneously sent when a function execution request is 
sent from the client 101 to the server 102, the server 102 further 
prepares the function information 126, outputs the function 
execution request to the device 103 and sends the function 
information 126. The device 103 executes the function and 
executes access limitation at the execution of the function in 
accordance with the function information 1 26. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A disk unit connected to a server and a client apparatus via a network, comprising: 
A storage for memorizing data. 

A means by which it has a control device and this control device controls input and output to said 
storage. 

A means to store in a memory function data about a function which it was transmitted from said server 
and received, and this function. 

A means to perform this function according to an execution demand of said function from said server, and 
a limit means which restricts access to data memorized by said storage at the time of this functional 
execution based on said function data. 

[Claim 2]A disk unit wherein said function data have a list in which an accessible range is shown in the 
disk unit according to claim 1 and said limit means restricts access based on this list 
[Claim 3]A disk unit wherein each item of said list has a lead, a light and an attribute about access 
restriction at the time of functional execution of ** which can be performed in the disk unit according to 
claim 2. 

[Claim 4]A disk unit wherein said control device has a means to which abnormal termination of the 
execution of said function is carried out when access which breaks at restriction of said access occurs in 
the disk unit according to claim I 

[Claim 5]A disk unit comprising of either claim 1 thru/or claim 4 given in a claim: 

A means by which said control device supervises whether execution of said function was performed 

normally. 

A means to return data memorized by said storage when execution of said function is not performed 
normally to a state before performing said function. 

[Claim 6]A disk unit comprising of either claim 1 thru/or claim 4 given in a claim: 

A means by which said control device supervises whether execution of said function was performed 

normally. 

A means to set directions of a user of whether to return data memorized by said storage when execution 
of said function is not performed normally to a state before performing said function as said function data. 
A means to return data memorized by said storage to a state before performing said function only when 
directions which return data memorized by said storage to a state before performing said function when 
execution of said function is not performed normally are set as these function data. 

[Claim 7]A disk unit wherein said control device does not overwrite update information based on 
execution of a function in the disk unit according to claim 5 or 6 at data before updating until execution of 
said function is completed. 

[Claim 8]A disk unit wherein said control device stores update information based on execution of said 
function in a memory in this control device in the disk unit according to claim 7. 
[Claim 9]A server apparatus connected to a client apparatus and a disk unit via a network, comprising: 
A means to generate function data which restrict an access range to data memorized by storage of said 
disk unit for every function execution request when an execution demand of a function in said disk unit is 
received from said client 

A means to transmit these function data to said disk unit 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the disk unit which makes possible data protection when 
starting the disk unit which carried out direct continuation to the network, especially carrying out off-road 
one of the function to this disk unit and performing this function, and a related server apparatus. 
[0002] 

[Description of the Prior Artl Drawing 1 of the example of this invention is diverted and it explains below. 
By improvement in the high integration art of LSI, loading of a processor more highly efficient than before 
or highly efficient control LSI has been attained also at the disk unit 103. Then, network 104 1/F is 
provided in the disk unit 103, and not only the server 102 but the network 104 connection disk unit 103 
which makes direct access possible also from the client 101, and raises the throughput of the whole 
system is proposed. There is NASD (Network-Attached ecure Disks) which Garth A. Gibson and others of 
CMU (Carnegie Mellon University) has proposed. ACM International Conference on Measurement and 
Modeling ofComputer Systems (Sigmetrics'97), It is detailed to "File Server Scaling with Network- 
Attached Secure Disks" in Seattle, Washington, June 15-18, and 1 997. Carry out off-road one of the 
processing which the server 102 is performing to the disk unit 103, reduce the loads of the server 102, 
and the intelligent disk unit 103 that a system throughput will be improved is proposed, There is Active 
Disks which Erik Riedel of CMU, Garth Gibson and others have proposed. Active Disks Theconference 
paper" Active Storage For Large-Scale Data Mining and Multimedia, It is detailed to "Proc. of the 24 th 
International Conference onVery large Databases (VLDB'98), New York, New York, August 24-27, and 
1998. 
[0003] 

CProblem(s) to be Solved by the Invention]When carrying out off-road one of the function to the disk unit 
103 and performing it to it restrictions, such as execution authority at the time of execution and an 
access permission of data, are difficult The selection/extracting processing to the inquiry from a client 
[ in / here / with a function / a database ], It is the processing which data conversion, such as 
transmission of the immediate data between the client disk units which do not go via a server, double- 
izing of the data between disk units, and ECU<=)JIS, etc. occur, and started the processing currently 
performed in the server and whose execution was enabled on the disk unit Although management 
according to the existing remote procedure processing which is being used by RPC (Remote Procedure 
Call) which is used by Unix is employable, since OS, a vendor, etc. will be restricted, the correspondence 
to OS of a different kind is difficult Under the present circumstances, although there is Unix RPC 
(Remote Procedure Call) with the nearest gestalt There is the necessity of acquiring the access 
permission of a file to a server whenever it will open a file, if RPC is diverted, much processor power and 
system resources, such as a memory, are consumed, and cost performance is bad. Although a disk unit 
can have User Information about the file and file which are stored in the disk unit and can manage, there 
are problems, such as a synchronization of management information, and realization is easily difficult The 
purpose of this invention is to make it possible to restrict a data access effectively by notifying access 
restriction at the time of the function execution request to a disk unit 
[0004]Other purposes of this invention can respond to various OS's, and making it possible to restrict an 
easy data access also has mounting of limitation information. 
[0005] 

[Means for Solving the Problem]A storage for this invention being the disk unit connected to a server and 
a client apparatus via a network, and memorizing data, in order to attain the above-mentioned purpose, A 



means by which it has a control device and this control device controls input and output to said storage, 
A function which it was transmitted from said server and received, and a means to store function data 
about this function in a memory, He is trying to have a means to perform this function according to an 
execution demand of said function from said server, and a limit means which restricts access to data 
memorized by said storage at the time of this functional execution based on said function data. 
[0006]Said function data have a list in which an accessible range is shown, and said limit means is made 
to restrict access based on this list 

[0007]He is trying for each item of said list to have a lead, a light and an attribute about access 
restriction at the time of functional execution of ** which can be performed. 
[0008]When access which breaks at restriction of said access occurs, he is trying for said control device 
to have a means to which abnormal termination of the execution of said function is carried out 
[0009]He is trying for said control device to have a means to return data remembered to be a means to 
supervise whether execution of said function was performed normally by said storage when execution of 
said function is not performed normally to a state before performing said function. 
[0010]A means by which said control device supervises whether execution of said function was performed 
normally, A means to set directions of a user of whether to return data memorized by said storage to a 
state before performing said function as said function data when execution of said function is not 
performed normally, Only when directions which return data memorized by said storage to a state before 
performing said function when execution of said function is not performed normally are set as these 
function data, He is trying to have a means to return data memorized by said storage to a state before 
performing said function. 

[001 1]Said control device is kept from overwriting update information based on execution of a function at 
data before updating until execution of said function is completed. 
[001 2]He is trying for said control device to store update information based on execution of said function 
in a memory in this control device. 

[001 3]It is the server apparatus connected to a client apparatus and a disk unit via a network, A means to 
generate function data which restrict an access range to data memorized by storage of said disk unit for 
every function execution request when an execution demand of a function in said disk unit is received 
from said client He is trying to have a means to transmit these function data to said disk unit 
[0014]This server apparatus receives user ID information at least from said client apparatus, and he is 
trying for a means to generate said function data to generate this received function data which restrict 
said access range based on user ID information at least 

[0015]Are the disk unit connected with a client apparatus via a network, have a storage for memorizing 
data, and a control device, and this control device, A means to receive a function execution request and 
user ID information from a client apparatus via a network, He generates function data which restrict an 
access range to data memorized by said storage for every function execution request based on this user 
ID information, and is trying to have a means to restrict an access range based on these function data. 
[0016] 

[Embodiment of the Invention]«Example 1» This example is described using a drawing below. One 
example of the computer system concerning this invention is shown in drawing 1. Although this example 
shows the disk drive 118 as the disk unit 103, it can constitute also from a subsystem which comprises 
two or more disk drives 1 18 as the disk unit 103. As shown in drawing 1 , in this example, interconnection 
of the client 101, the server 102, and the disk unit 103 is carried out in the network 104. Although the 
server 102 is separately formed in this example, the client 101 and the disk unit 103 with the equivalent 
function of the server 102 described by this example are also realizable. Namely, what is necessary is just 
to mount the function server mentioned later in the client 101 or the disk unit 103. The server 102 has 
CPU105 which executes a program and CPU105 is connected to the memory 111 via the internal bus 106 
and the memory control part 109. The program executed by CPU105 and data required at the time of 
execution are stored in the memory 1 11. In this example, the function data 127 and the function server 
1 13 are stored on the memory 1 1 1, and the function 1 12 is stored on the disk unit 107. Except the 
execution time, the function 112, the function server 113, and the function data 127 are stored in the disk 
unit 107, and if needed, CPU105 takes out directions to the disk control section 108 connected to the 
internal bus 106, takes them out from the disk unit 107, and uses them. The function data 127 hold the 
control information about each function 1 12. In this example, the data written in the disk unit 107 and the 
data read from the disk unit 107 are stored on a memory. The server 102 is connected to the network 
104 via the network control section 110, and CPU105 controls the network control section 110 via the 
internal bus 106. 
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[001 7]The disk unit 103 has CPU1 15 which processes, and the drive l/F control section 117 reads the 
data used on the program executed by CPU1 15, and a program from the drive 118 with directions of CPU, 
and it stores it on the memory 120. The memory control part 1 19 connects with CPU1 15 via the internal 
bus 116, and performs access control to access to the memory 120 from CPU115. The functional 
manager 123, the functional scheduler 125, the function 122, the access range list 124, and the function 
data 126 are stored in the memory 120. The function data 126 hold the information about the function 
122, and the information on the access range list 124 that the access range of the function 122 is 
restricted. The data of the disk unit 103 is stored in the drive 118. The drive 1 18 is controlled by the drive 
l/F control section 117 connected with CPU1 15 via the internal bus 116. The data exchanged with the 
drive 1 18 is stored in memory top 120 by the drive I/F control section 117 by directions of CPU115. The 
disk unit 103 is connected in the network 104 in the client 101 and the server 102, and the network 104 is 
controlled by the network control section 121 with directions of CPU115, The data exchanged by network 
104 course is stored on the memory 120. 

[0018]One example of the program structure of the server 102 concerning this example is shown in 
drawing 2 . The server 102 has the file system 202 in the operating system 201, and mounts the function 
server 1 1 3 on the operating system 201 . The function server 1 1 3 manages the function 1 1 2 performed by 
the disk unit 103 using the function data 127, and when the function server 1 13 is required, it reads the 
function 1 1 2 into the memory 1 1 1 on the server 102 from the function list 204 of the disk unit 1 07. The 
file system 202 manages attributes, such as arrangement of the data stored in the disk unit 107, and User 
Information. 

[0019] Drawing 3 shows one example of the function data 127 concerning this example. The function data 
127 are tables which store the management information of the function 112 in the server 102. ID301 
which is a management number, the name 302, the owner of a function, The execution authority and the 
access permission of a function. It comprises the accessing object zero to n-1308 which shows the 
shown attribute 303, the off-road finishing disk unit 303 which shows whether it is finishing [ function / 
off-road one ] already, the bar SHON information 305 on a function, the size 306 which shows the size of 
a function, the execution level 307 of a function, and the access file at the time of functional execution. 
Accessing object zero to n-1 308 shows the fie which the file system 202 manages, and includes the 
information on the name of a file, size, and an attribute. The above-mentioned management information is 
fundamentally set up by the user at the time of registration of a function. The accessing object 308 can 
be set up by a user also at the time of execution of a function. 
[0020] Drawing 4 shows one example of the program structure of the disk unit 103 concerning this 
example. The drive 118 is controlled by the disk unit 103 using the drive control program 402 of the 
operating system 401. The function 404 sent from the server 102 is stored in the drive 118, and it reads 
on the memory 120 if needed. The functional manager 123 is mounted on the operating system 401. The 
functional manager 123 has the functional scheduler 125 which performs scheduling of the function 122 
under execution, and the functional scheduler 125 manages each function 122 at the execution cue 403. 
The execution cue 403 performs each function 122 according to the priority of the function 122. In this 
example, the function 122 of a priority linked to the priority 1 is the highest and the priorities 2, 3, and 4 
and a priority become low. The function 122 to perform is connected with the execution cue 403, and the 
function 122 of the same priority is tied by the list Function data 00, 01, 02, 03, and 04 126 is the 
management information of the function 122 and calls it the function data 126. Each function data 126 
hold the access range list 124 in which an accessible field is shown, 
[0021] Drawing 5 is a flow chart showing operation of the functional manager 123 on the disk unit 103. 
After starting of the disk unit 103, the functional manager 123 is read from the drive 1 18 on the memory 
120, and is performed. The functional manager 123 prepares the field of the execution cue 403, the 
function data 126, and the access range list 124 first (501). Next when waiting and a demand come that a 
demand comes, demand classification is analyzed (503), functional off-road processing (507) is performed 
at the time of functional off-road one, and, in the execution demand (504) of a function, functional 
executive operation (506) is performed. It is reported that he has no applicable demand in other than the 
above-mentioned 2 demands (505). Repeat execution of the above processing is carried out 
[0022] Drawing 6 shows one example of the management information of the function 122 in the disk unit 
103 concerning this example. The function data 126 of drawing 6 a re created by the server 102 based on 
the function data 127, and are sent to the disk unit 103 with the execution demand of a function. The 
function data 126 the version of ID601 which is a management number of a function, the name 602, the 
pointer 603 in which the functional storing position on the drive 118 is shown, the size 604 which shows 
the size of the function 122, the execution level 605 which shows the priority at the time of execution, 
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and the function 1 22. The following pointer 607 (by a diagram) for pointing to the following function, when 
it connects with the version 606 and the execution cue 403 which are shown According to the example of 
drawing 4 , the pointer 608 in which the place of the access range list 124 described to be a start address 
of the function 00 is shown, the size 609 which shows the size of a list, and 61 0 elements under list are 
included. 

[0023] Drawing 7 shows one example of the access range list 124 concerning this example. The access 
range list 124 of drawing 7 is created by the server 102 based on the function data 127, and is sent to the 
disk unit 103 with the execution demand of a function. Based on the accessing object 308 of the function 
data 127, an attribute (reading (r), writing in (w), (x) which can be performed) is acquired from the file 
system 202 with the physical address of this accessing object 308 (a directory or a file), and, specifically, 
the access range list 124 is created. The access range list 124 has one or more items, and attribute 
703** which shows the head 701 which shows the start address of an access range, the size 702 which 
shows a size, and the attribute of data is contained in each item. An attribute is read and has three sorts 
of (x) which can be performed [ (r), writing (w), and ]. When it can perform, it can perform from on a 
memory as a program, Although this example showed the physical address, it can specify also by 
management ID of an object as shown in NASD. 
[0024]The operation which transmits a function to the disk unit 103 first is explained. 
(Functional transmission) Drawing 8 is used first and transmission of a function is explained, Drawing 8 is 
a figure showing the exchange of the information at the time of normal of functional transmission. 
Although this example shows the procedure which transmits a function from the client 101, the 
transmitting origin of a function is feasible also except client 101. The client 101 requires functional 
transmission from the function server 1 13 first (801). At this time, User Information of a transmitting 
agency is also transmitted to the function server 113 at a demand. The function server 113 receives a 
demand (802), analyzes a demand, and checks a user's authority etc., and the functional manager 123 on 
the disk unit 103 of a transmission destination is asked to whether to be functional ability ready for 
sending (803). If it is ability ready for sending about a function, it will be notified to the client 101 that it is 
ability ready for receiving (804). If the client 101 receives that it is functional ability ready for sending 
(805), it will transmit the information about a function to the server 102 first (806). The server 102 
receives information (807), This information is used in order to create the function data 127 on the 
function server 113. The function server 113 creates the function data 126 sent to a client after creating 
the function data 127 on a function server from the information received from the client 101 (808). 
[0025]The contents of the function data 127 have the transmission destination disk unit 103, a name of a 
function, size, an execution level, an accessing object etc. An accessing object specifies a file and a 
directory. The physical address on the disk unit 103 which corresponds to the information which received 
the function server 1 1 3 which received information from the client 101 at a use file, And an attribute is 
acquired from a file system and an operating system, the function data 126 and the access range list 124 
are created, and it sends to a client Using the value of the function data 127 of the function server 113, 
ID601, the name 602, the execution level 605, and the version 606 are the physical addresses on the disk 
unit 103 in which this function is stored, and acquire the pointer 603 and the size 604 from the file system 
202. Access range list information stores the information about the access range list 124. The pointer 608 
the position information over the access range list 124. The shown pointer 608, the size 609 which shows 
the size of the access range list 124, and 610 elements which show the number of the elements of an 
access range list are created after creation of the access range list 124 shown below based on the 
information at the time of creation. 

[0026]The preparation method of the access range list 124 is explained using drawing 9 and drawing 10 . 
Signs that the data of the result file which the operating system and the file system were asked by a 
diagram is arranged at the position of the data 0 and the position of the data n-1 are shown. As shown in 
a figure, when one file is fragmented (arranged apart from each other), It is each consecutive part data 0 
like drawing 9 . 902 and data n-1 How to specify 903 for the information 906 and the information 907 
during a list individually in the access region 904 and the access region 905, They are the initial data 0 of 
the disk unit 103 like drawing 10 . 1001 and end data n-1 There is a method of specifying the information 
1004 as a list in the access region 1003 containing that of 1002. In order to set up finely, to instead of 
[ with sufficient reliability ], the access range list 1 24 of drawing 9 is large, in drawing 10, in order to set 
up roughly, reliability worsens, but the size of the access range list 124 becomes small. It is dependent on 
a system which method is adopted. When it mounts this method, it is desirable for a file system to be 
conscious and to store a file in a continuation field. 

[0027]After it receives information, to the client 101, the function server 113 notifies receipt (809), and 
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the client 101 receives function-data receipt (810), and, subsequently to the server 102, it transmits a 
function (811). If a function is received from the client 101 (812), the function server 113 will store this 
function in the disk unit 103, and will register information to the function list on the function server 113 
(813). Next the server 102 doubles an access range list and a function with the function data 126, and 
transmits this doubled information to the disk unit 103 specified from the client 101 (814). If this 
information is received from the function server 113 (815), the disk unit 103 will be registered into a 
function list (816), and will transmit a sending end and a storing result to the function server 113 (817), 
The function server 1 13 receives a result (818), and transmits a result similarly to the client 101 (819), 
and the client 101 receives this (820). 

[0028]Operation of the client 101 is shown in detail using drawing 11 . The user to whom the client 101 
operates the client 101 first transmits the issue requesting of a function to the function server 1 13 
(1101). A reception report is received from the function server 113 (1102), next the transmission 
destination disk unit 103 required at the time of functional transmission, the name of a function, a version, 
size, an execution level, an accessing object, etc. are transmitted to the function server 113 (1103). Next 
a reception report is received, and since 't is a functional transmission error if it is an error, error handling 
is performed and it ends (1 1 10). Processing will be continued if normal. . When a reception report (1 104, 
1105) is analyzed and there is no function on the function server 113, transmit a function (1106-1109). 
After the report from the server 102 is normally transmitted to a function by waiting and the disk unit 
103, without already transmitting on the function server 1 13 in a certain case, if functional transmission is 
normal, processing will be ended as it is, and if it is an error, deed processing will be finished for error 
handling (1110). 

[0029]Operation of the function server 113 is shown in detail using drawing 12 . The function server 113 
receives issue of a function from the client 101 first (1201). It transmits having received, when the 
function investigated in ability ready for sending (1202) and was ready for sending to the client 101 (1203), 
and processing is continued, if the error has occurred, an error generation will be notified to the client 
101, error generation processing is performed, and processing is finished (1221). Next, the function data 
127 are received (1204, 1205). The function data 127 transmitted first are checked at this time. When 
there is already no function concerned of the same version in the function server 113, a function is 
received from the client 101 (1207-1210). When there is a function, functional transmitting processing 
(1211-1220) toadisk unit is performed. 

[0030]a function is received from a client - it processi ng( 1 207- 1 21 0 )-attaches and explains. 1207, 1208 
which receive a function from the client 101 when this function cannot be found on the function server 
113. When it tells having received to the client 101 when it receives normally (1210), and an error occurs, 
an error is reported and processing is ended (1221). Next the received function is stored on a memory. 
Next a function is stored in the disk unit 107. The function server 1 13 is stored using the We system 202 
on the server 102. The file name at this time decides that it is decided on a system that the function 
server 113 will be a meaning. ID of a function is also determined that it is decided on a system that it will 
be a meaning. The user who transmitted this demand from the client 101 is made into an owner, the 
attribute execution, reference, and deletion of whom are possible in a function is created, the name, the 
version, the size, execution level, and accessing object which were further transmitted from the client 101 
are added, and the function data 127 of this function are created. The created function is stored and 
saved at the function list 204. 

[0031]Next the functional transmission to the functional manager 123 of the disk unit 103 is explained 
(121 1-1220). First it investigates [ ending with transmitting, or ] to the disk unit 103 (121 1). Case [ which 
has already been transmitted to the disk unit 103 ], the notice of a sending end is transmitted to the 
client 101, and processing is finished (1220). When a function has not transmitted, functional transmitting 
processing to the disk unit 103 is performed henceforth, The Request to Send of a function is first 
published and carried out to the disk unit 103 (1212). Next, transmission of the function data 126 and a 
function is performed from the function server 1 13 to the disk unit 103. The function data 126 hold the 
information on the access range list 124. First the demand of functional transmission is published (1212) 
and then the function data 126 are transmitted (1214). The function server 113 transmits the function 
data 126 to the functional manager 123 of the disk unit 103 (1214). When the function data 126 are 
transmitted normally, transmission (1217) of a function is performed. When transmission of the function 
data 126 becomes an error, an error is reported to the client 101 and processing is finished (1216, 1221). 
After transmitting the function data 126 normally, the function server 1 13 transmits a function to the 
functional manager 123. When normal transmission is reported to a client when a function is transmitted 
normally (1220), and transmission of a function is normal, after registering this disk unit 103 into the 
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transmitted disk unit 103 of the function data 126, transmitting processing normal termination is notified 
to the client 101, and processing is finished. When an error occurs at the time of transmission of a 
function, the function and the function data 126 on the function server 1 13 hold the transmission to the 
disk unit 103 in the state of un-transmitting at this time. 
[0032]The functional manager's 123 operation is shown in detail using drawing 13 . The demand of 
functional transmission to the functional manager 123 is transmitted to the beginning from the function 
server 113 (1301). When a function cannot be received, the functional manager 123 notifies a purport 
[ being unreceivable ] to the function server 113, and finishes processing (1302, 131 1). When a function is 
receivable, it reports that functional reception is possible to the function server 113, and processing is 
continued henceforth (1302, 1303). Next the functional manager 123 waits to transmit the function data 
126 from the function server 1 13 (1304). The functional manager 123 will change into the function data 
126 of the functional manager 123 on the disk unit 103 based on the function data 126 transmitted first, if 
the function data 126 are transmitted (1305). Next the functional manager 123 waits to transmit a 
function from the function server 113 (1306). If a function is sent the field of the size of the function 
described at the function data 1 26 will be secured, and it will write in the drive 118 (1307). The start 
address at this time is added to the function data 126. If a function is stored normally, the function data 
126 will be stored in the arbitrary fields of the drive 118, the purport of functional normal reception will be 
notified to the function server 1 13, finally (1308, 1309) a function will be registered into the function list 
405, and processing (1310) will be finished. 

[0033]<Functional execution) The rough flow of processing is first explained using drawing 14 . The disk 
unit 103 which performs the function which the user of the client 101 wants to perform from now on, and 
a function is notified to the function server 1 13 (1401). It is reported that a request content is analyzed 
and the function server 113 investigates the existence etc. of the demanded user authority (1403), and it 
can be performed when it can perform f the demand from the client 101 is received (1402) (1404). If it 
thinks that the client 101 can be performed (1405), a parameter required for functional execution will be 
transmitted to the function server 1 13 (1406). Here, parameters are a file name to be used and data 
required at the time of functional execution. The function server 113 receives a parameter (1407), takes 
out the function data 126 associated to this function from the function list 204, and creates the function 
data 126 transmitted to the functional manager 123 of the disk unit 103, and the access range list 124 
(1408). At this time, the field is already specified as the access range list 124, and when a file and a 
directory are further specified from the client 101, a field is added to the access range list 124. The 
function server 113 transmits the information created with the execution demand of the function to the 
functional manager 123 (1409). The functional manager 123 will notify the report of functional reception to 
the function server 113, if the execution demand of a function is received (1410) (1411). Next when the 
functional manager 123 performs the received function (1413) and a function is completed normally, The 
executed result of an end and a function is notified to the function server 113 (1414), and the function 
server 113 notifies the executed result of an end and a function to the client 101, after receiving and 
(1415) analyzing this notice (1416), The client 101 receives the executed result of an end and a function 
(1417), reports an end to a user, and finishes processing. 

[0034]Next the flow of an execution demand of a function is explained using drawing 15 . When performing 
a function with the user of the client 101, the demand of functional execution is transmitted to the 
function server 113 at the beginning (1501). The disk unit 103 and user who perform a function with the 
demand of functional execution are notified. Although it was considered as the disk unit 103 which 
performs a function here, since it can be decided from the file of the file system 202 on the server 102 
that the disk unit 103 will be a meaning, it is feasible even if it specifies the file of the file system on the 
server 1 02. The client 1 01 receives the report of reception of a function from the function server 1 1 3, 
after publishing the execution demand of a function (1502). When a function is registered into a server and 
there is, transmitting processing of a function is performed (1504) and transmission is performed normally, 
processing is continued, an error is notified at the time of an error generation, and processing is finished 
(1512). [ no ] Next, since a function cannot be performed when the contents of the report cannot be 
performed, deed processing is ended for error handling (1506, 1512). When a function can be performed, a 
parameter required [ the next ] at the time of functional execution is transmitted (1507). Here, 
parameters are a file to be used, a directory, and data required at the time of functional execution. After 
transmitting a parameter, the received result of a parameter is received (1508) and, in an error, deed 
processing is ended for error handling. It continues processing, in being normal. Waiting (1510) and the 
client 1 01 receive the executed result of the end of functional, and a function for the end of execution of 
a function (1511), in the end of an error, it reports that performed error handling and the error occurred 
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to the user, and it ends processing (1512). When processing is performed normally, a user is notified of 
the purport and functional executed result of normal processing, and processing is finished (1513). 
[0035]Next, the processing at the time of functional execution of the function server 1 13 is explained 
using drawing 16 , The function server 1 1 3 receives the execution demand of a function from the client 
101 first (1601). At this time, the client 101 specifies the disk unit 103 which performs a function with a 
demand, and the user of a requiring agency, The function server 1 13 searches a request function from the 
function list 204. By there being no request function in the function list 204, or investigating the function 
data 126, when this function is not ending with transmitting at this disk unit 103, (1602), A function is 
transmitted for the function which the client 101 has to the function server 1 13 to the functional manager 
123 by function server 113 course (1603), Processing is continued when functional transmission is 
completed normally. When a function is not able to transmit normally, it notifies the client 101 that 
functional transmission went wrong, and processing is finished (1604, 1605), When the function is 
transmitted to the disk unit 103, the function data 126 of this function are taken out from the function list 
204, when you investigate whether there is any authority for a request source user to perform a function 
to this function (1 606) and there is no execution authority of a function, be transmitted to there being no 
execution authority at the client 101 - processing is finished (1607, 1608), When there is execution 
authority of a function, it tells that it can perform to the client 101 (1607, 1609). 
[0036]Next, a parameter required at the time of functional execution is received from the client 101 
(1610), and the parameter about an access range is added to the accessing object of the function data 
1 26. Next an accessing object is changed. An accessing object acquires a file or the physical address of a 
directory from the file system 202 and the operating system 201 on the server 102, asks for the physical 
position of a file, and creates the access range list 124. It is investigated whether there is any access 
permission to the file and directory to which the request source user was specified at this time (1612). 
When there is no access permission, a transaction error is notified to the client 101, and processing is 
finished (1608). Processing is continued when it can access to all the accessing objects. 
[0037]Next, the function server 113 transmits parameters other than an access range, and the access 
range list 124 to the functional manager 123 with the execution demand of a function (1613). When a 
reception report (1614) of a function execution request is an error, an error is notified to the client 101 
and processing is finished (1618). When normal, it waits for a report of the end of execution of a function 
(1615). After the end of execution of a function, after receiving a report of the end of functional from the 
functional manager 123, the function server 113 investigates the contents of a report, if it is an error, will 
notify an error to the client 101 and will finish processing (1616, 1618). If the report is normal, the purport 
of normal termination and the executed result of a function will be notified to the client 101, and 
processing will be finished (1616, 1617). As shown above, when the function is not transmitted to the 
functional manager 1 23, according to the procedure of transmitting processing of a function, transmitting 
processing of a function is performed before the execution demand of a function to the functional 
manager 123. 

[0038]A function explains below the procedure which performs a function at the time already transmitted 
to the functional manager. Operation of the functional manager 123 at the time of functional execution is 
explained using drawing 17. The functional manager 123 receives a parameter required at the time of 
execution, and the access range list 124 with the execution demand which receives the execution demand 
of a function from the function server 113 (1701). The size of an accessible field and a field and an 
attribute are stored in the access range list 124. This function is inserted in the execution cue 403 after 
registering into the function data 126 and the access range list 124 the information transmitted from the 
function server 113. A priority is decided from the execution level of the function data 126, and a function 
is inserted, The functional manager's 123 functional scheduler 125 is performed in an order from the high 
function of a priority. The function under execution carries out the end of execution, or it performs by 
fixed time CPU, or when [ such as IO, ] waiting occurs without carrying out CPU use, the function under 
execution is taken out from the execution cue 403, and then the high function of a priority is performed. 
The function performed by fixed time CPU is again inserted in the last of the priority of the execution cue 
403 concerned. The function which became waiting, such as IO, is again inserted in the execution cue 403, 
after a waiting state is canceled. The function is performed by the scheduling shown above. 
[0039]If access to the drive 118 occurs at the time of functional execution (1 702), the address of an 
access point will question the functional manager 123 in within the limits of the access range list 124 
(1 703). At the time of access to the outside of the range of an access list it is an error, and the 
functional manager 123 is notified of the access error outside a permission range, and processing is 
finished (1709). Access classification is investigated at the time in an access range (1704). When only a 



lead is good and the attribute of the data of the light to an access range, etc. to access differs from the 
contents of access, the functional manager 123 is notified of the access error outside a permission range 
as similarly as the point and processing is finished (1 709). Processing will be performed if access 
classification is in a designated range (1705). When a function is normally completed continuously (1707) 
until execution of a function ends the above-mentioned processing, the functional manager 123 notifies 
the executed result of normal termination and a function to the function server 113, and finishes 
processing (1708). 

[0040]«Example 2» This example 2 is hereafter described using a drawing. The feature of this example 
is that it does not leave the state in the middle of renewal of a function, but can return before execution 
of a function (rollback), when an error occurs at the time of execution of a function. One example of the 
computer system concerning this invention is shown in drawing 18 . Although this example shows the disk 
drive 1 18 as the disk unit 103, it can constitute also from a subsystem which comprises two or more disk 
drives 1 18 as the disk unit 103. As shown in drawing 18 , in this example, interconnection of the client 101, 
the server 102, and the disk unit 103 is carried out in the network 104. Although the server 102 is 
separately formed in this example, the client 101 and the disk unit 103 with the equivalent function of the 
server 102 described by this example are also feasible. The server 102 has CPU105 which executes a 
program and CPU105 is connected to the memory 111 via the internal bus 106 and the memory control 
part 109. The program executed by CPU105 and data required at the time of execution are stored in the 
memory 1 1 1. In this example, the function data 127 and the function server 1 13 are stored on the memory 
1 1 1, and the function 11 2 is stored on the disk unit 107, Except the execution time, the function 112, the 
function server 113, and the function data 127 are stored in the disk unit 107, and if needed, CPU105 
takes out directions to the disk control section 108 connected to the internal bus 106, takes them out 
from the disk unit 107, and uses them. The function data 127 hold the control information about each 
function 112. In this example, all of the data written in the disk unit 107 and the data read from the disk 
unit 107 are stored on the memory 111. The server 102 is connected to the network 104 via the network 
control section 110, and CPU controls the network control section 110 via an internal bus. 
[0041]The disk unit 103 has CPU1 15 which processes, and the drive 1 18 to the drive I/F control section 
117 reads the data used on the program executed by CPU115, and a program from the drive 118 with 
directions of CPU, and it stores it on the memory 120. The functional manager 123, the functional 
scheduler 125, a function, the access range list 124, the cache memory 1801, and the cache management 
table 1802 are stored in the memory 120. The memory control part 119 connects with CPU115 via the 
internal bus 116, and performs access control to access to the memory 120 from CPU115. The functional 
manager 123, the functional scheduler 125, the function 122, the access range list 124, and the function 
data 126 are stored in the memory 120. The function data 126 hold the information about the function 
122, and the information on the access range list 124 that the access range of the function 122 is 
restricted. The data of the disk unit 103 is stored in the drive 118. The drive 1 18 is controlled by the drive 
I/F control section 117 connected with CPU via an internal bus. The data exchanged with the drive 118 is 
stored on the memory 120 by the drive I/F control section 117 by directions of CPU115. The disk unit 

103 is connected in the network 104 in the client 101 and the server 102, and the network 104 is 
controlled by the network control section 121 with directions of CPU115. The data exchanged by network 

104 course is stored on the memory 120. 

[0042] Drawing 19 shows one example of the program structure of the disk unit 103 concerning this 
example. The drive 1 18 is controlled by the disk unit 103 with the drive control program 402 in the 
operating system 401. The function sent from the server 102 is stored in the drive 118, and it reads on 
the memory 120 if needed, The functional manager 123 is mounted on the operating system 401. The 
functional manager 123 has the functional scheduler 125 which performs scheduling of the function under 
execution, and the functional scheduler 125 manages each function at the execution cue 403, The 
execution cue 403 performs each function according to the priority of a function. In this example, the 
function of a priority linked to the priority 1 is the highest and the priorities 2, 3, and 4 and a priority 
become low. The function to perform is connected with the execution cue 403, and the cue of the same 
priority is tied by the list Function data 00, 01, 02, 03, and 04 126 is the management information of the 
function 122 and calls it the function data 126. Each function data 126 hold the access range list 124 in 
which an accessible field is shown. The cache memory 1 801 and the cache management table 1 802 for 
managing the access information to the drive 1 1 8 are mounted in the functional manager 123, and the 
rollback of a function to the drive 118 is made possible. Although cache memory 1801 was mounted in the 
memory 120 in this example, since there is a possibility that it may become impossible to be unable to 
store in the memory 120 when update information becomes extensive, it is also possible to prepare the 
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cache memory for update information for the drive 118. The function data 126 of the function server 113 
and the function server 1 13 are the same as that of Example 1, 
[0043] Drawing 20 shows one example of the function data 126 concerning this example, The owner of 
ID301, the name 302, and the function in which the function data 126 are the management numbers of a 
function, The execution authority and the access permission of a function, the shown attribute 303 - a 
function already. Whether it is finishing [ off-road one ]. The shown off-road finishing disk unit 303, the 
file name 304 which is the functional names on a file system, the bar SHON information 305 on a function, 
the rollback flag 2001 which shows directions of the rollback of a function, the size 306 which shows the 
size of a function, the execution level 307 of a function, Accessing object zero to n-1 which shows the 
access file at the time of functional execution It comprises 308, Accessing object zero to n-1 308 shows 
the file which the file system 202 manages, and includes the information on the name of a file, size, and an 
attribute. The access range list 124 is the same as that of Example 1. Transmitting processing of a 
function is performed like Example 1. 
[0044]Next, the flow of execution of a function is explained. 
(Functional execution) Next drawing 21 is used and the flow of an execution demand of a function is 
explained. When performing a function with the user of the client 101, the demand of functional execution 
is communicated to the function server 1 13 at the beginning (2101). The disk unit 103 and user who 
perform a function with the demand of functional execution are notified. Although it was considered as 
the disk unit 103 which performs a function here, since it can be decided from the file of the file system 
202 on the server 102 that the disk unit 103 will be a meaning, it is feasible even if it specifies the file of 
the file system 202 on the server 102. The client 101 receives the report of reception of a function from 
the function server 113, after publishing the execution demand of a function (2105). When the contents of 
the report cannot perform a function, since a function cannot be performed, it ends deed processing for 
error handling. When a function can be performed, a parameter required [ the next ] at the time of 
functional execution is transmitted (2106). 

[0045]Here, parameters are directions of the file to be used, a directory, data required at the time of 
functional execution, and a rollback, Differing from Example 1 is in a parameter at the point which carries 
out rollback directions. In not carrying out rollback directions, even if an error occurs in the middle of a 
function, the data in the middle of execution remains still in the state in the middle of execution of a 
function. When there are directions of a rollback and an error occurs in the middle of execution of a 
function, data returns to the state before execution of a function. 
[0046]After transmitting a parameter, the received result of a parameter is received and, in an error, deed 
processing is ended for error handling. It continues processing, in being normal. Waiting and the client 101 
receive the executed result of the end of functional, and a function for the end of execution of a function 
(21 1 7), in the end of an error, it reports that performed error handling and the error occurred to the user, 
and it ends processing When processing is performed normally, a user is notified of the purport and 
functional executed result of normal processing, and processing is finished. Since it is the same as that of 
the explanation about drawing 14 , the explanation about functional execution of a function server and a 
functional manager is omitted. 

[0047]Next, the flow of an execution demand of a function is explained using drawing 22 , When performing 
a function with the user of the client 101, the demand of functional execution is transmitted to the 
function server 113 at the beginning (2201). The disk unit 103 and user who perform a function with the 
demand of functional execution are notified. Although it was considered as the disk unit 103 which 
performs a function here, since it can be decided from the file of the file system 202 on the server 102 
that the disk unit 103 will be a meaning, it is feasible even if it specifies the file of the file system on the 
server 102. The client 101 receives the report of reception of a function from the function server 113, 
after publishing the execution demand of a function (2202), When a function is registered into a server and 
there is, transmitting processing of a function is performed (2204) and transmission is performed normally, 
processing is continued, an error is notified at the time of an error generation, and processing is finished 
(2212). [no] 

[0048]Next, since a function cannot be performed when the contents of the report cannot be performed, 
deed processing is ended for error handling (2206, 2212), When a function can be performed, a parameter 
required [ the next ] at the time of functional execution is transmitted (2207). Here, parameters are 
directions of the file to be used, a directory and data required at the time of functional execution, and a 
rollback. After transmitting a parameter, the received result of a parameter is received (2208) and, in an 
error, deed processing is ended for error handling. It continues processing, in being normal. Waiting (2210) 
and the client 101 receive the executed result of the end of functional, and a function for the end of 
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execution of a function (2209), in the end of an error, it reports that performed error handling and the 
error occurred to the user, and it ends processing (2212). When processing is performed normally, a user 
is notified of the purport and functional executed result of normal processing, and processing is finished 
(2213). 

[0049]Next, the processing at the time of functional execution of the function server 1 13 is explained 
using drawing 23. The function server 113 receives the execution demand of a function from the client 
101 first (2301), At this time, the client 101 specifies the disk unit 103 which performs a function with a 
demand, and the user of a requiring agency, The function server 113 searches a request function from the 
function list 204. By there being no request function in the function list 204, or investigating the function 
data 127, when this function is not ending with transmitting at this disk unit 103, (2302), A function is 
transmitted for the function which the client 101 has to the function server 113 to the functional manager 
123 by function server 113 course (2303). Processing is continued when functional transmission is 
completed normally, When a function is not able to transmit normally, it notifies the client 101 that 
functional transmission went wrong, and processing is finished (2304, 2305). When the function is 
transmitted to the disk unit 103, the function data 126 of this function are taken out from the function list 
204, It investigates whether there is any authority for a request source user to perform a function to this 
function (2306), and when there is no execution authority of a function, tradition processing is finished for 
the purport of execution authority to the client 101 (2307, 2308). When there is execution authority of a 
function, it tells that it can perform to the client 101 (2307, 2309). 
[0050]Next, a parameter required at the time of the functional execution including directions of a rollback 
is received from the client 101 (2310), and the parameter about an access range is added to the 
accessing object of the function data 127. Next, an accessing object is changed, An accessing object 
acquires a file or the physical address of a directory from the file system 202 and the operating system 
201 on the server 102, asks for the physical position of a file, and creates the access range list 124. It is 
investigated whether there is any access permission to the file and directory to which the request source 
user was specified at this time (2312). When there is no access permission, a transaction error is notified 
to the client 101, and processing is finished (2308). Processing is continued when it can access to all the 
accessing objects. 

[0051]Next, the function server 1 13 transmits the parameter and the access range list 124 which include 
the rollback directions of those other than an access range to the functional manager 123 with the 
execution demand of a function (2313). When a reception report (2314) of a function execution request is 
an error, an error is notified to the client 101 and processing is finished (231 8). When normal, it waits for a 
report of the end of execution of a function (2315). After the end of execution of a function, after 
receiving a report of the end of functional from the functional manager 123, the function server 113 
investigates the contents of a report, if it is an error, will notify an error to the client 101 and will finish 
processing (2316, 2318). If the report is normal, the purport of normal termination and the executed result 
of a function will be notified to the client 101, and processing will be finished (2316, 2317). As shown 
above, when the function is not transmitted to the functional manager 123, according to the procedure of 
transmitting processing of a function, transmitting processing of a function is performed before the 
execution demand of a function to the functional manager 123. 
[0052]A function explains below the procedure which performs a function at the time already transmitted 
to the functional manager. Operation of the functional manager 123 at the time of functional execution is 
explained using drawing 24. The functional manager 123 receives a parameter required at the time of 
execution, rollback directions, and the access range list 124 with the execution demand which receives 
the execution demand of a function from the function server 113 next (2401). The size of an accessible 
field and a field and an attribute are stored in the access range list 124. This function is inserted in the 
execution cue 403 after registering into the function data 126 and the access range list 124 the 
information transmitted from the function server 113. Scheduling of the execution cue 403 is performed 
like Example 1. The processing after being inserted in the execution cue 403 is explained using drawing 24, 
The existence of rollback directions is investigated first (2402), if there is rollback specification, a rollback 
flag will be set to ON (2404), and a rollback flag will be set to OFF if there is nothing (2403). Next, when 
there is no access to the drive 1 18 during execution of processing, it performs as it is, and when there is 
access to the drive 118, the check of an access range and the check of access classification are 
performed like Example 1 (2406, 2407). When it becomes an error at the time of this check, roll back 
processing is performed. Roll back processing is performed as follows. When a rollback flag is ON, after 
canceling the non-update information on (2412) and the cache memory 1801 (2413), an error is notified to 
the functional manager 123 (2414), When a rollback flag is OFF, after writing the update information on the 
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cache memory 1801 in the drive 118 (2415), an error is notified to the functional manager 123 (2414). 
Processing is performed when an access check is normal (2408). When an error occurs as a result of 
processing execution, the above-mentioned roll back processing is performed. 
[0053]When execution of a function is completed normally, the non-update information on the cache 
memory 1801 is written in the drive 118, and the functional manager 123 is notified of the normal 
termination of a function, 

[0054]Next, processing of 10 to the drive 1 18 at the time of functional execution is explained using 
drawing 25 . In access to the drive 118, this processing is performed at the time of functional execution. 
The functional manager 123 investigates the processing classification to the drive 1 18 first (2501). In the 
case of a light when data is on the cache memory 1801, data overwrite of the new updating is carried out 
to old data. When data does not exist on the cache memory 1801, on the cache memory 1801, a field is 
newly secured and data is stored to the secured field (2502, 2503, 2504). When the contents of the cache 
memory 1801 are updated at the time of a light, the cache management table 1802 is updated (2505). 
When the access classification to the drive 118 is a lead and data exists on the cache memory 1801, the 
data on the cache memory 1801 is used as lead data (250?), In not existing on the cache memory 1801, 
the data on the drive 118 is used as lead data (2508), and it continues processing. Drawing 26 illustrates 
the case where it leads from a drive, drawing 27 illustrates the case where a light is carried out to cash, 
drawing 28 illustrates the case where it leads from cash, and drawing 29 illustrates the case where a light 
is carried out to a drive. 
[0055] 

[Effect of the lnvention]According to this invention, a data access can be effectively restricted to the 
data access at the time of the functional execution in a disk unit 
[0056]ln various OS's, restriction of a data access can be performed similarly, and mounting of limitation 
information and mounting can be performed easily. 
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[Brief Description of the Drawings] 

[Drawing 1]l t is a figure showing the composition of the whole in Example I of this invention, 

[Drawing 2] lt is a figure showing the composition of a server. 

[Drawing 3] lt is a figure showing the function data of the function of a server. 

[Drawing 4] lt is a figure showing the composition of a disk unit. 

[Drawing 5] lt is a figure showing the flow chart of a functional manager's processing. 

[Drawing 6] lt is a figure showing the function data of the function of a disk unit 

[Drawing 7] lt is a figure showing the access range list of functions of a disk unit. 

[Drawing 8] lt is a figure showing the flow of the processing at the time of normal of the whole functional 

transmitting processing. 

[Drawing 9] It is a figure showing an example of the specification method of an access range. 
[Drawing 10] lt is a figure showing an example of the specification method of an access range. 
[Drawing 1 1] It is a figure showing the flow chart of the functional transmitting processing in a client 
[Drawing 1 2]I t is a figure showing the flow chart of the functional transmitting processing in a function 
server, 

[Drawing 13] It is a figure showing the flow chart of the functional transmitting processing in a functional 



[Drawing 14]l t is a figure showing the flow of the processing at the time of normal of the whole functional 
executive operation. 

[Drawing 15]I t is a figure showing the flow chart of the functional executive operation in a client 
[Drawing 16]It is a figure showing the flow chart of the functional executive operation in a function server. 

[Drawing 173ft is a figure showing the flow chart of the functional executive operation in a functional 
manager. 

[Drawing 18]l t is a figure showing the composition of the whole in Example 2 of this invention, 

[Drawing 19] It is a figure showing the composition of a disk unit 

[Drawing 20] lt is a figure showing the function data of the function on a disk unit 

[Drawing 21]I t is a figure showing the flow of the processing at the time of normal of the whole functional 

executive operation. 

[Drawing 22] lt is a figure showing the flow chart of the functional executive operation in a client 
[Drawing 23] lt is a figure showing the flow chart of the functional executive operation in a function server. 

[Drawing 24] It is a figure showing the flow chart of the functional executive operation in a functional 



[Drawing 25] lt is a figure showing the flow chart of 10 processing to the drive in a functional manager. 
[Drawing 26] lt is a figure showing operation of the lead from a drive, 
t is a figure showing operation of the light to cash. 



[Drawing 28] lt is a figure showing operation of the lead from cash. 
[Drawing 29] lt is a figure showing operation of the light to a drive, 
[Description of Notations] 

101 Client 

102 Server 

103 Disk unit 

104 Network 
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105. 115 CPU 

106. 116 internal buses 

107 Disk unit 

108 Disk control section 

109 Memory control part 
110,121 network control sections 
111 and 120 Memory 

112, 122, and 404 Function 

113 Function server 

114 Disk controller 

117 Drive I/F control section 

118 Drive 

123 Functional manager 

124 Access range list 

125 Functional scheduler 

126 and 127 Function data 

1801 Cache memory 

1802 Cache management table 

201 and 401 Operating system 

202 File system 

204, 405 function lists 

402 Drive control program 

403 Execution cue 
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SrifcWU SMrUfc«**rffiv^T«IBflMB127*rfPj« 

24*r^rr««ME««126*f^j«U ^V^^S^S&fS 
i:««««126*aiflri-S 0 ^>r**3S»±£;h,&4:* 
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1 

Kt**i J hy-^^itfw^^7^7 
K«IBItfTW^Mr»IElta*f2iia« £ *i/Xi^<5 t 5 - * id 

[it** 2] it**iE*tox-f ^sbwsiv-c. 

[It** 4 ] ft** 2 Efc^X >f * ^ gf^^^T, 

[it** 5 ] it** i ;5Mfi**4 ^^-r^^gt* 
*e«^x^**36»z:*3^-c\ 

^ t-fstg s tux ^ 3 ^ - * % iff mmm & mn-r % m<r> 

So 

[ft** 6 ] If** 1 7} St** 4 (D^TtL^^tf* 

*!SgcCO 7*>f X ^ £§g jo (,> X . 

©«IBfcR-r«**K»IBflr«fctt* S ttx ^ 

iiuEEItSEfl^EIS S ;ft,-c ^ 5^ - * £ ffjESIig£r 

[St** 7 ] If** 5 4 fcfciSt** 6 Ett^> * * 
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2 

[ft** 8 ] ft** 7 fBSc^V * ^SMfclfc^T, 
fESfflgf^, MTEWIB^UfflJiJiSJEJW^^SrK 

[ft** 9] h^-^^ux^^r:/ h^m 
* ? saoEttiK^^Eit * *ltv^ 5 * msa-r & r 

KWIBflMBSrWE^-Y ^SUfcaSft-TS^St*-*-* 
[!t**i o] ff**9E^cOi^— ^^Bi^jo^T. 
-tflDflMRfcSflru 

mE»IB»«*r^j«"r5^a*i, R^fb^>^<i:t, 
^-if I D»«**lcbT«rET^*^<6H*rfHIS"r5 

[»**i i ] hy"^^jMT^7^ry 
« <^ mti S tt fc 7= V ^ ^ K B -c* fc o x s 

6 *l6*fT9!* ^--if I D AMR fc 5 mk 

R^-if I Dft«I^X<5«mBllfTK*tt(rtirEEttH; 

Bo 
[0 0 0 1 ] 

[0 0 0 2] 

■ 103t^s/ h!7-^104l/F«:K^-^102»t-eft< 

IKt*^ ^^3SB103dS»36S^Tl^o CMU(Carnegie Me 
lion Universlty)OGarth A. Gibson^^^gg LXV^>5N 
ASD (Network-Attached ecure Di sks) j^£>£ 0 ACM Inter 
50 national Conference on Measurement and Modeling of 



2 



3 

Computer Systems (Si gmetr ics '97), Seattle, Washin 
gton, June 15-18, 1997. Tile Server Scali 

ng with Network-Attached Secure Disksj l£8¥LV\ 
* tz. V s V * # 3£ B 1 0 3 — if — / < 1 0 2 ^ ff o X V> 5 S 4r tf" 
^n— Kb^w^102O^it^^JMU^^^A^/U--^ 

«103^Ji|g$tLT*3t) N CMltoErik Riedek Garth Gib 
son ^^ILTV ^Active Disks/^£>5 0 Active Disk 
sflThe conference paper "Active Storage For Large- 
Scale Data Mining and Multimedia, " Proc. of the 2 
4th International Conference onVery large Database 
s (VLDB '98), New York, New York, August 24-2 
7, 1998. KiBU^o 
[0 0 0 3] 

^W:K<D J r — *<D2mfc. ECU^J I sWcof—?^ 

UT^V^^aSS-b^fT^t Ufctea-CfcSo Unix 
■effll^fetLTl^ J: 5 #RPC(Remote Procedure Call)-? 

Sr«UBRJtB-(?*>6j&s. OS, -<v^j&S|8e>*bXU4 5fc 
feSffi^OS^co^j-jS^iibi^ mt£TfiUnix£)RPC(Remo 
te Procedure Cal I) ^t>o £ t>ffiV^<B"efifcfiESj&$s RP 

BI-^^tbTi/^^r-f/^i: 7r>f /Want's 

[0 0 0 4] *3MH0>|fe<& S^Jfis #«0 S tzi^pjf^ 
[0 0 0 5] 
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4 

5 r ^ ir * ^MiE^t git n \zm<* s «i ps-t -5 mi ie^k £ 

[0 0 0 6] £fc s WE»IBf»*tT^-fe^"BrtBft$fiH 

[0007] tffiay * h<Jo#^gfi, y- f\ ^ 

70 [0 0 0 8] Sfc, AffGB!Wtt1K^ tufsr^ir^^^ij 
Rfc:«Rt- 3 T 9 ir * U ir mcwtt^urr 

[0 0 0 9] £*L, StTfEft"W3S««s BUfS^fg^fT^ 

[0 0 10] £fc, KffES0W3S««, ffllB8MB<o*fTas 

«*#:frfa« $ tbT ^ 5 ^ SrSWEttllBSrItfrr 3 iff 
[0 0 1 1] HufEffi»J4SiSB*i. MISftllBoSlfi 1 ^ 

[0012] innecmtt*^ «HB»«^«tr^ 

[0 0 13l*fc, *y h!7-^^LT^7Y TV h 

»«fc^>f^^3S»c^stbfci^-^isit-e*)0 N iff 

^ ttC^IBtHK^^ett § ttT ^ 6 ^ — * JJiM-r 5 T ^ 
"fe^<6H*:WJI8-t-S««fl>«Sr^rit-rs^«i:. R$4£3g 

[0 0 14] tttJ— ^B»4ttE^7>f T> 

tt^-f i d u nrcniBflv 

[0 0 15j4fc, *y ht7 — ^^L-C^7^f TZ/ V 



3 



5 

[0016] 

imw<Dmm<njtm] mmmi)) ^rmmzm^x, 
mio3^ uf^^ F7-r^ii8^^u-c^6^. t=v 
5 fr*nj6Wr?«^ mok if— ^102. -r^r * 

«J6i-£«MBiJ-— ^^7^ry MOifcawiT* 
* ^ 3£«103l;i||£H-*Ltf J: 1/ \ 1J— v<102f*:/u ^ 7 
^£ll?T-r£C PUl054:fc*> s C PUl05teJ*)Sl$^;*10 

6t^^y wwasiogsr^Lr^^ey 111— S§RS*l-5 0 

>^yi11_t^«fg««127, «IB*w<113as, 
^SI«107±^«tB112^»jttStbTV^So »IB112s IS 

tg-^-^1 1 3. mmmm iinmnwzxm^ ^ * * mm 

107JC»iBS^T*3 9. i&Wa5£TC PUl05j6Srt»^ 

^^si«io7^e>Bi9au ffi^-r^o «ttgft»i27fi«. 

•IB112lz:BB-rs *Sat«-Ctt^ 

y hy- ^104fc*y hP— *SJ»«110*^UTS§RL 
TtetK CPU105^rtSfP^^106*^LT^y h? — ^ 

[0 0 17] x-f ^^^@103f^Sl^fT5 CPU115£: 

■Cftffi-f £ t 5 - * tt K 7 -f :/ I /F$«« 1 1 7# C P U o» 
^Hiot K9>f :/118**bR^ttiU 120±(cfe 
ft-T^o «!HBaB119ttrt»^^116Sr^bTCPU 
1154:»SBEU CPU115)i^^*!l 120— ^7^Wl: 
«"T5r^"fe^#J«lSrff 5o 120^tt«IB-^*— 
^123. »|B^^r^-9125, *|g122 N T*ir**5 
Hy*H24 s »IBW«126^»itt*nSo *«fll«126 
tt. «IB122tcB-r*flMBfc. mm\22<DT?^ 

fWR-rsr^-fe^ttffly * M24^f»«*»i*-r5o ^ 

^1 18{2C P U115 i ffl^^l 16Sr^ 
K7^7l /FM4HHHS1 1 7{r J; o xfB# § *b£ 0 K 9 :/1 1 
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<5 

F$iJ49«51 17 laot^^U ±1 20^»>fi-f6 o *f4*9 

36«103tt^9>rr^ MOK ^KTCirtt** 

^ 1 04"Clfitt 3/ M7 - ^ 1 04fi C P U1 1 5 <£> 

^/ h!7— ^«HPS|J121-eM«iS^-5o hT7-^i04ffi 

[0018] 02 ir*HJ6W^Si?— ^KE^r/n ^ 

^^i/^^^201f^tc^T^^> / ^7"^202^^^s 
I'— r-f ^^^xA201JiJz:«IB1^— ^113S:*36f 
70 5 0 WfBU— '«113tt, »IBW*127Srffl^7 ? -f ^^»« 
1 03 -C*frf S «1B 1 1 2 & «3 U < 1 1 3 \±>&m 

& t # \z&4 * ? mmoKomm y * h 204*^»ibi 1 2 

^I02±co^^ey in^ss^tpo 77^/^7 
A202f^^^^SI«107ir«-#fii-5'7 ? --^^gB«. 

[0 0 19] H3#±*jejB«^fllS»IB«*R1270— ie 
HsWi^-To »«flt«127f±1?— ^102^^3lt5»IB112 

ID30K ^^302, «tlB^gf^-# x WiB^HfiUfiRiB <t t5 

t^^^T^-</^307, HliB*fT^F^)T^'fe^> r r^^Sc: 
^i-T^ir^M^0~n-1308T*«^c;^tt5o T^ir^M 
^0~n-1 308^^ r -f 7^ ^202^^^^" 5 ^ r 

30 [0 0 2 0] H)4(l*^Mi^5-r : V^^^ai03co 

9^402^:^^ K9>T ^ r 118Sr»J«li--5o F9^^118t^ 
fi. 102^ * ttfe*IB404^^ S ttTiS t) ^ 

jHnjcc-c^y i2o±^R*.atfo ^--<u— t"^>-^ 

^^^A401±Jc^tB^*-^123^3BSSixS o W 
te-e^— i^ir123ttltfT*eo»t6122^^^^=L— y 

25fi^ff^ ^ -403-e#*tB1 22^r W^l-r ^fT^r a - 
40 403 ttttflg 1 22 (O* JfelBffllJ 21ft t ^#«t^ 122^ mft-t Z> 0 

*nmm x^m^mm \zmm^x^^mm^22^mt m 
^\mmm<. mmm±2, 3, 4tis^mmm<^ 
&o *fTi-5^tgi22^fT= 3 r^-403^o^^^ m— 

«*Wtt^«IB122tty^ hto*^^ 0 Sffiltao 
0, OK 02. 03. 04 126fi»IB1220WS««-e*>5, 
4SffitS#1 26 1 ^ 0 #«t^iff «L1 26fiT ^ ir ^ "sjfg^® 
m&^-fTf-txmmV * M24«r««rt-5„ 

[0 0 2 1] H5tt7*^^^K«103Ji^«|B^*— ^ 
ir123^»^*^*rSc^ig-e*>5o »IB^— ^-r123f± 

jo ■rv^^^gi03^|5tb^, K9>f ^118^6^ ^ey 120 
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123teHfr^-403. 8MBflMK126. Tf±*mmV* 
h124<7)«*Sr3p*-rS(501) o JkJr, »feWfc5<0«:W 
K##3fefci#fc:tt, B*«S"J*r*Wb(503). « 
fg^-^tn- K^i:S Wi«IB^-7o- K«« (507) 4:11 

fr u mm<Dmft^<DWi^ (504) irttmeitfTxa cso 

6)4:*? 5. *fcJiE2«*K^»*tttta»*«Ui: 
«ft*T5(505) o Ki^aaSrHOiSUlSfrrs, 
[0 0 2 2] lae^HJfiMfC^S^-f ^^S«103JH 

IB««126tt«IB««127ft7c^'9— ^^102-CfP«b, « 
ffioStfr** £ t fc \zrf* * * mm 03maiffr £ ti& 0 
«lfift*126tt»|B^*a#*-C*>SID60K £«602. 

122£>*£ S 4r^-TlM X604. H^^flEifeUgffi^^ 
Hf?u-</P605, *&fg122<7V<— v? 3 y^t^- S*a ^ 
606, ^fT^^-403^^b^^^*^fg^^U^-r 

ISHy^ M24O»Bf*^-r^^608. y^h©** 
£ X609. y * h *<a***610Sr*tfo 

[0 0 2 3] H7fi*HlfiW2:«sr^-fe^$5Hy * h 
124<7>— IW^^t 0 7£>T*ir;*tBHy * M24fi 
»IBflMR127*rSfc1^"-^102-efPrt:S^ WIB^H^S 

I*. »IBffir«127^r^"fe^»*308Srtfc^ 
v'*^A202a^fgT*ir;*^ft308(y f >r u-^ h y*fc 
f±7 7^/W©»17KU^i:, (ScfflL (r) . 

«&*(wK *f?pIIB(x))Sr«i*Ur^^*SHy^ M 
24Srf^j«-rSc Tf-txmW!) * M24fi l£JLhOJ«B 
4:#U #«ma*T*ir*ttBO$fcfflT KU^^f 
5feS70K *#£4:^i-lMX702. T-^(OM^t 
M*f£703 s a*&**x5 0 «t£f±gcffl L(rh #&^(wh 

[0 0 2 4] ^-rft^trttllBSr^^ ^^3gH103^fs 

h 101 watts*- ^1 I3iz:*t LrSMff^M^tT 5 (8 

01) o i^«^^^-ifft«tS*^F^fi»ffi*-- 
✓<1 13t^f -T5c »«*— ^1 13f43f*4rS« L (80 

2) , «*Sr«WfU ^-1*0*18*4:^* U Sift 
jfeOT*>f ^^^«103±^#tB^*-^^123^«|BaS« 
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4) G ^7^fry hiom«t6ai«priB-c*>5i:gfSf « 

£ (805). *-T**J^»IBfcB8-t"*flMl*:'S— /<102^iS 
ffi-^(806) o *— ^102tt««*gWa5(807) o Z<D 

mnnmmv-^u 3±<Dm&ntm n&iti&rr % fc » ^ 

o &«IBth->* Jb<B*MB« til 274:fft« b/c 

^7>f7y h^aS#"rs»tB««126*rffj*"r5(80 

8). 

70 [0 0 2 5] »teti*#127<Drt»ttu mm^r^ 

B103, »|B©*W. ^t^^/K T^ir^M 

5 0 7^t^*HjWl77^^7-f ^ h y 4: 
^^-T^o ««SrS»t*ofc»tB*-^113fa^7^T 

^■V^^^B103_hcD^sr Xr^JRttSr^r^ 
/^^tA, ^-^u— ^ y^'>^7^^f)Mlil 
timi26£, T^irxgffly * M244:fft*U ^7^7 
^ H^ff-T^o ID60K ^602. HfTU-^605, /< 
^606tt«tB*-^113^«IB«*127<D|tSrffl 

20 u\ *v>^603. *>rxeo4*i»ttiiB3&s»***fcu^ 
^7 L A202^^^f-r-5 o r^-t^ffiffly ^ hit«f*r 

^•fe^ttHy^ M24«^Hi-6fll«4r*iW-r5c 
^608ttT^ir^«5Hy ^ H24^*«-5tt«W#Sr^-r 
^W^608, T^ir^ffiffly ^ M24<D^c# ^ 4r^"t~* 

lOSrKT^i-T^ir^lSHy^ h124^^«tcf^ 

[0 0 2 6] 09. Ml 0 4r^^T^ir^$5ffly ^ M2 
30 4<7)f^j«*ft4rIftW"r-6o H"Cf±^^— ^Pis* 

-7^— ^ tly*—* 0(D{±M t 7* — ^ n-1 tDfift^gag $ tVT 

H9^J:5^#aBB88B4)'7 r — ^0 902i7*— 903^r 

WJ^r^-fe^««9Mtr^'fe^«*905-cy ^ h4»t^ 

«*906, «*R907-effl«t-S^ftfc, HI OCDJzS^ 
^^^^■103^5618^-^0 1001 »bDr-^H 
1002O*^l>T^ir^««c1003T*y * hfcflMBKXM*: 
40 ^t5^^fc5o BI9«»B^<R^-r'5fe«)l^*g 

010 x-tt^^otf i^K^-r-5 3t«>^ffatt^si< ft 

[0 0 2 7] SBIB*— ^113f±f»*R*rgJtBlofc<7)*> 

^y^ryhioi^u SH^il^nb(809) N ^ 
M01fi«MB1t«S«*rgtta5 (810). 
50 fE£*-/<102^i!frrM8t1) o ttMB"9— 13WE*B1B 
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7>rry moi alarms ^ (812K mmm&y*<4 

«S:S«-r5(813) 0 Rl^ /<102tt«fBflmi26£ 

m-fZ> (81 4) 0 ^^*Bl03f±::(7>*«fcanBl^— ^ 
113a>e>gtt5iSi:(815K ttlffi y ^ hfci*»L(816h 
iUfs^T fc fettJgjK 4r»ffi*-^ 1 1 3— aSflTf 3 (81 7) 0 
'<113tt: s je**S*ta<3 (818K Pr^T^b 

ioite»u-ctmi#^is*«ras«u(Bi9). ^^tv h 
iom^£gfrr5(820) 0 

[0 0 2 8] il 1 Sr/HI^T* 7-f7y MOlOftflF* 

SrSWPt- S ^—F 36S«fB0SBfr5l*S:ailBD— ^^1 13K 

gtt(1102) N iffcl^ Sf^ff0fir^7^ N iSftjfc-T^r* 
^^■103. /<-v> 3 >\ 1^X\ ^fru 

-</k r^^^»***»iB*w<ii3^ajfli-r5(iio 
<s3i^— -c*>6<d-C3i9— *aa*rm^Tt-5(ino) 0 

SE*"C*)tbtf«a*l*lt5 0 §fs«S(1104, 1105)4:* 
*f U WIB^WIBf— ^IISJiJraiv^'&^ttaiBSrSfe 
ff-T6 (1 106-1 109) , WIS*— /<1 13±^t"e^*>*» 
^^^ff^Ti3:f--^^102^^(D^^#^. -TV* 
^3S«103irE*^«|Bdsa&« £;ft,fc<D*>. =»|giS{fds 
jESt^S^O^tMS:!*! 317-^*1^31 

[0 0 2 9] Ell 2Sr/B^-C«tBlh- ^1 13^»fP*r«¥ 

SBf-^-r, *ta^«iB*— ^ii3«^7>r r>- Moia*& 
»IB^3SfT*g*+«'*t« (1201) „ «tB* s a6«priB*«-< 
(1202). ^mRj^^^tt^tt^W , ^r^7'YT^ MO 
li-iUff (1203) U MtUtfts 317 — dS^UT^tu 

»**r^ MOHrilfcnU 317-^ 

*^*r*ftUM!3a*»*-5(1221) 0 &U:«MBflMR127* 

(1204, 1205) o *1**^3^£*Lfc 

IB^Rl2i»t6f— ^1 13«2USt ^»-&^«*SBS: ^7^7 
V h101^fcSfi-r-5(1207-1210) o ttHg^fc^^^ 
^7 ^^St ^*H-5 WCSSfll AOS (121 1—1220) £H 

[0 0 3 0] flMB*r*7-f h^e>S«i-5«yg(l20 
7-1210) o^TRBtS, K»iB36S»tBl^-^113±^ 

*^^t-« N $sig£^7-f r>- h ioi^6>s«i-5 120 

7, 1 208) 0 EttfcSflr bfc»#fcttS«LfcB*r*9-f 
T> h 101 (1210), 317— dS»^Ufc*&^»Ji 

7~*«$L^3SS:*lT-f-'5(1221) 0 ^faLfcH 

dftttt6 0 ttMB^— ^1 13flU— ^102-htf>:7 r 
*7A202fcJH^*WiW"5o -<^^7r^^fifl»|g 
*w<1l3#S/*xA±x--*fc:ftS-5 <fc 5f^«t*So 



(6) 2001-5614 

60 ^g*^7^7y Moia*e>ant l^c^-— i?*rBf 

te$S#gy * h2D4fcl**AU ftfffSo 
[0031] Jfcjc-r^ ^^K«103^aiie-v^«-^-rl23 
^^S«IBa£«Jrov^KMi-S(121W1220) 0 4 
70 Ts 7^f^^3iK103^iS««F^fB-<S(1211) o Rfc: 
7^^^^«103^igfB*^#^«36fs»Tii^*^ 
7^f7y M01t£i£fl LMSSr»*.*(1220) o W«Bd^ 

SI***fTU(1212)-t--6o ^^-^113^^7 
^^^K«103--«tBf»«126^««B^a6«S:fT5o Wtt 
«*126ttT^^^*SHy * M24<0««ft{ft*H--5o * 
i\ »IB5S«^3!**:*ffU(1212). 9c^«fBWK126 
coiS« 4rfT5 (1214) 0 »IB««126tt. «IB*-^113*s 
20 ^V^^^mi03^IStg^^-v : -r123-S«i-^(121 

4) 0 IEfi?t::ttMBf»«1 26^{f S ttfc # fittMg^ill 
ft (121 7) £ SlfT-r 5 0 ««Bf»«1 26^^f^3i 7 -kte 
oiti^(r|ix7-^^7'f7V h101tr$^bM^ 
»*.6(1216, 1221)„ «Mmr«126«r£tt^aMt Ufc 

^<1 1 3f±«IB"^*- 1 23^» Ltttg^ri^ 

ScjE^ff OWftSrfr^ (1220) . MtBoSHSi dS3E*-C*> 
o fc*frtCtt«fB»«126^aH» ffi^J * ^^g103(^ 
IBtT'-f ^^K«103S:*ftUfc^t>, ^ T > h 101 {c: 

mm t mmmm 26^ ^ ^ ^ ^si 03^^-r 5 asm ^* 

[0 0 3 2] HI 3*r^v^r»IB^*— ^123^>»fp 
«rl*jB^^-fo ^113^fe«IB^*"^ 
^123^IBa£«©S!*^a6m**b5(1301) o tttfe-e* 
-^■r123tt«|BS:SJt#*tfe*t*^»*«2:#4, 
^^S*«tB*-^113^i^b«aS:»i-5(1302, 13 
11)o WiBSrftrtWlt&^-BfcSfctt. «IB*- ^113{r 
40 »UT«tBgf+^iB^B*aftU««^S:ttW5(130 
2. 1303) o aMB^*-^-r123fa«|B*-/<113^ 

hmmmm26&mm£tir< 6 <£>£t#o a 304) o «tg 

v?-r123fi»|B«#126j&sai« **LT#fc5>(130 

5) . &?Mcmzmtsistitzmiiimm26&ttT4x* 

»«103±^«M6^ - ^ 1 230«ffi»*1 26-^-T 
^>o ^i-. »IB^*— ^-r 123H»IB*«-^1 13**£>ttffi 
^i^ff $tLT< §(0^#o(1306) 0 ^fg^^nr#fc 
«IB««126*c|BS*tfe«IBo*>rX<D««S:fll« 
L K9>T ^118^##iitf (1307), ro^5fegBT Ku 
50 ^SrttllBfflf«126-jiiPi-So t«^jE«{^t&*rt$^Ac 



6 



11 

mm^Em^m <o w 1 1 3 icasn u a 308, 1 30 

9)*«fc«IB*r»IBy * K405^S»L(1310)«LSSr*l- 

[0 0 3 3] «#^T> tfiSlCDl 4^ffiV^S 
0*4^*jSK*LSrRWi"5o * 9-f h 101 <D=*-— 9 

tfi 4- h mn l, tz. i m m t m m * mrt -r z r «< * * m m 

lOSSrailB*— ^113^5i*D-f5 (1401 ) G Wtfrfr— ^113 
fi^ 7^7^ H01^6<oH**aH-Si-5i(1402). S 

403) , JI?T^tB^fc5££irtt\ ^fT"Tfg^il^i-5(1 

404) „ fr^Tls M01ttSSff^ti£SttIfcSfc (140 
5) , «fgHfT^!&S^°7 * SrWtB*- ^113^36 
«i"S(1406) o ^7^^(t femT&^T^ 

1 13tt»*7 ^ ^r^ff L (1407) s K«tB«Ji» UBBiift 

rt & ^ «nemwi 26 y * h 204a* 

U ^^^^S*103(^»|6-e*--^-r123fj:iS«-r5ai 
fgff^126^T^ir^i5iay^ h124ftfPrt-r*(1408) o 
r^0#, R^T^-fe^lSHy * M24^«*j5S»£**l 

h y Sr»£*ixfc»&i::far^^^ttHy * M24UHS 
^^ii^JD-r^o »IB*-^113#i«t6^l6fT5!*4:i:t 
^^bfcft^^^^-^-r123^{s-r5(140 
9) 0 WIB^^-^^^SfiWie^jtfi 1 ^^^**^ 
(1410) , aHBSW<o«ftfe«IB*- »<1 1 3^il*p-T5 (14 
11)o * *MB^* - i?* 1 23 fiS ttfl-** fe«|B L 
(1413), *IB3&siE*^l*TU^:t#{2:tt. #rr£»Mgtf> 
»fTJS***MBl?— ^113tz:3ifti L (1414) % «K«B*9 — ^^1 
13ttR«*nSrSrt-<1415K jStfft^^^T^MO 
1^»LX»Ti»tB^3lff«*tia»i-S(1416) 0 ^ 
9 -Y T > M 01 te#£T £ Wt l«5 jiff ** Srg »9L V (1 41 
7). ^—^\zfeT&n&\^&m&fez-Z>o 

[0034] m^m i s ^m^mm<om^fm^<omjth^ 

«ri£«t-<5(1501) o ttHBHS^^^irt^lBSrlSff 
^5^**3£S103£^— If£il*p-r5 0 r.^X\ M 
IBSr*frf57*^^^»«103t Ufcd^ '<102JL<Z) 
77 >f /l^*^A2O2<0 7 7^/1^* **3£«103/&s 
— Sc^Sfc^RTIg-efcSfcae). ^— ^102 Ji 607 t-T/^> 
^^A^^r-f /^Srffi^UTtjafsriB-Cfc-Sa ^7-f 
7VH01tt, »IB^3)tfT***r»fTUfc*. 

^ii3^6»iB^s#^««*SJtsi* (1502) 0 me^ 

(1504), ^f^iE^^^ttfc^^^^^^tt. ^ 
9— »*i*Wi^7-*:a»b«!3a*:l**-5(1512) 0 * 

e, 1512). mm&mfr^mtem^ia±mmmmnm- 
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12 

l-i&5&'7 — *"C*>5a '*7*— *&aS«Lfc«s 
^-^©^Mgtffi?) (1508), ^7-^#^fim 

gEtf<5 0 »IB©»Tl*TSr<**>(1510). ^7^7yM0 
1 f±»IB»T k»IB«>lltf«**:S*t«-rt (1511), ^ 7 

UfcB*ii&U^**rr*-*(1512), jE*fc:«!«j&sfT 

ton,* t # t-f^-if ^jEflrfeffl^B ^ffli^^je** 

®&U^3S£l&;t5(1513) 0 
[0035] jfcfcHl 6 4rfflv^«i6^-^n3<o»«* 

3^7^/y MOId^WlgiO^^SrgftftS (160 
1) 0 r^Bf, ^^>TT^M01f±«*i:i:t*-«lB*ll 
^^5r r ^^^K«103i:K*5c^>3-"-1f ! 4r««i-S 4l 
»IB*-^<113tt»tBy^ h204^bS!*«l6fe**i- 
60 «*8MBj&*BMBy ^ N204t^u^\ XttSMBflMRI 

26 &m-<mwtm tmf mm 1 03 ^ s« ^ -e * ^ 

20 ##{3iii(1602), ^7-rr^M01^fc-5»l6S:«IB* 
-^1 13«S^IB^*-^ir 123^»b«tB 
^113(diilfB-r^ (1603) o *fga&«?&SjE»^»T tfcf 

# }3i f4»iK£« Srifelft Lfc g ^ 7 -< T ^ h 1 01 (dS 
*Rb*0s3g*»^S(16O4. 1605) o MIIB^T 5 ^ ^^KlllO 
3i^^ff $ ttT ^ 5 i # ^f±«16 y * h 2O4^^0mtB<O 
«IB««126*:Bi!)mu 1K«IB(2:*f UTS*5c^--^ 

^^tg * ^frr 5 *iPfi ^ffi 5 d 606) , mm<o mn 
mm^m^^i^mnm^m^m^^^^T^ mo 

30 Hrff 5 (1607, 1608) o ttieo9lfT«R^ 

fc^i^CIl SMtpTIB^BSt^ 7-T hlOKcfiA 
5(1607, 1 609) 0 

[0 0 3 6] ^7^T^h101^e>«tB*fT«F^ 
s6JI!*^7^ — ^*g»t*Q (1610), T^ir^tSHtrBI 
t5^7^-^ «1 26 ^ r * ir ^ ii^Pi~ 

— ^102_L^7 7-f /^>'^7"A202S:t^^U'— >^ 

v^-7 L ^2oi^^7r--r/^^^ifi, h ] j(D$)m 
7K^ta»u 7 7^/^wei^to, r^i? 

f^t77-f/K h y |:»Lt©7^t^I 

RiflSftS ^4rW^5 (1 61 2) 0 r ^ ir ^«IR^4j|v ^ifrfrfc 
tt^ 7-f TV h101{d*afS3i7 — 4r«*PU ^LS^r^x. 
5(1608) o i-^T^T^i?^*f*{i:*rUT^irJX^Bj|e 

[0 0 3 7] ft^««gih-^113««tB^HffS*i: t 
^^^^^-^^123^x^1., T^ir^S5HJ^^(7)/^ 
7^-^, T^ir*$6By ^ h124^^{f-r5(1613) a 
»IB*tf **<oftft«* (1614) fi^y-co t * i^fi^ ^ 
50 ^T^h101^9-t5i*pb«yffi4r»|jt5(1618) o IE 
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n<Dt^\^ tttttte co mtfm- t <r> m& & #o a 6 1 5) 0 mm 

;t5(1616 N 1618)„ *fti6SjE«-C*>tLtf. IESHT^b 

t »!B^*fTiB** * 9 -r r v Monraftj b^s*^ 

*lS(1616, 1617). ±E*^bfeJ:5^»ttds»tB^^ 

— ^ -r 1 23 izia- l -cans s tb-r v v ^ mm-^ 

[oo3 8] &T^mm&m^mm^*-i?^^mm$r 
& <d t # ir^tg * nfrr 5 «a^iw \z. o ^ x r m -r z> „ 

01 7^^T«te^NF^*ie^^-v?^123(Z)»f^ 

^RW4rfr5o «IB^*-^-r 123te, ffiltg^llfTS* 
Sr»tB^-^113^e>gJtffi5. i fc fc KSfcfr 

ttJfr-5(1701) o T^ir^ffly* h124i-(iT^ir^Rj 

IB*— ^113j&*f>a*« S*bfc«*4r»tBff«126. T^ir 

^ttHy^ M24^«»bfc«, mmm&mft^^-m 

(wJfA-T^o »IBfl»*1260*fTU'^</Ud^e > tfjfe)KffiS: 
«IB*rifAr-5o »ffi^*-^123<z>«ttB**- 
S*=«. — 7 1 25 fi« JfeJBffi © j« v v«tB j&* & )HI# ^HfrT 

i-tt. *fi 1 ^<O«|B*rStfi 1 ^3.-40335^bBi5ffiU * 
fc«5fe«^i«v^«li*rJlt?i-Sc — ^P^CPUT-UffS 
tL /c f i?¥T/*f? * ~ -403 <a ^ Rff 3fcUHffc<£> ^ 
HA $ £ o 1 0^O#^ ft o fc Wfg «<i ^Bfe 
£ ft ^tfllfr^— 403l;i#A£ft5o ±151- 

[0039] mmnrtmz. k^-c^hs— cor^i?*^ 

m±-t%t (1702). jgfB^-i^123teX^i?:*3fc<7) 
T Fi/X^T^ir^|SHy ^ H24<Df£Hrt7MW'<5 (17 
03) o T?^*V xh<DlSmftlzM'fZ>T? J &x<DbZ 

^-^ J rl23{-il^QL^^^-^6(1709) o T^ir^fS 
iBrt^4:#l-ttr^'fe^W50*rWI^*(1704)o y — K£> 

1 23dii£a UftSfS*^^ 6 (1709) 0 X ^ ir ^«giJdS»S 
tSHrtl-fcfttf. «S«:3l?rr5(1705) o JiE^ftaS: 

»iB^*ff^»Tt54 -cttft (1707) N mm^iEm^m 

Ttfc^ l£tt«IB-^*-S*r 123#i»tB*— /<113^» 

tiEf^T fc»tB©*ms**«*n L,mm*mz-% (170 

8). 

[0040] mmmz)) sxt. mm&m^x. *mm 
{H2%mm~r%o *nas«©wfttt. ^tg^^wtc^ 
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K7>T ^18&^LX^5/^, 7=^ *^S£«103£: Ltl 

K7^118a^«/££ft5*:^>;*^A 
t?t«rtRrtB-e*>So 018 {r^-TJ: 5 tetJtlMfl-m 
^^T^HOU *-^102, TjKfmmmt*** 

hy-^l04x^s®^£ftx^<5 o 
^i02£S'J^I£ttx^<5aK *^^Mxisa!Lx^<5* 
70 "-^102ora*^«(B«ri*ofc^9^r>'H0l N 

^36«i03"et**BriB"e*>6o *-^102J2:7 o p^a 
£^rr5cpui05£^. cpuio5#p^<*io6£ * =e 

±t!l»*BflMll127. «IB*-^113j6S n T r ^f^^g«107 

3. wmnm 27^^tb#^*^ ^ ^ mm 1 07 

2^ Stbfc-r -< ^^fH1W«10B(!:»^*:ai L^V ^S^107 
*^BiOffiU ft^tS, aWBflr*127tt#«IB112^BB 

7^##^^7 f -^, ^V^^^g107^^^fcH-r^- 

^^-r^r^^ey in_bi^*fti-^ 0 *w<io2tt*jy h 
17 — ^ 1 04 ^ y h y — ^ 1 1 0 £ ^ l x utis 

[0 0 4 1 ] •r : V^^^mi03«^ ; S^fi L 5CPU115^:^ 
CPU1 1 5T^fT-T6 ^ ^ A N /n^^lttl 
50 fS^— ^fi K9>T ^118^^ K7^f ^ I /F«««117asc 
PU<0»^lcJ;o-C K9>f ^HB^feR^UlL, 120 

±tr»tt-rSo ^*yi2o^ttaiiB^— ^-ri23. «tB 

^^^^.-^125. «fg x r^irxgiyxM24, 
s/ ^ ^ y 1 80K ^^^^—^1802^^ 
$^^) 0 y y B!HfB119ttrtau^^1164:^ LTCPU1 15 
igiU CPUHB^^y 120-cDX^ir^t^^UX 

r ^ mm* ft 5 o ^ ^ y 1 2o^tt«iB-^^ - 1 2 

3, aWB^^^a-7125. Wtgl22. T^ir^fSSy^ 
M24. «MB{f«126dS»M$iX'&. ««flMS126tt, « 
40 IB122^BB-r5flMlli, »fB122or^«t^«B*:WIRi" 
^T^ir^ffiHy * M24©«ttfcffia*-*-5. 

^aio3^^-^i^ K7^^n8{^»^tt^ 0 K7>r>^ 

1 1 8fiCPU fc rtfflj^^ 4rifr IrXmnTZ K9^f ^ l/F»J« 
«H7fcJ:oT*J#Six5 0 K7>T ^118i«^9»9"rs 
x - ^ fiCPU 1 1 5 ffijj* r- K 7 ^ I / FSOWSR 1 1 7 (r J: o T 
J^rV 120_b{ct§-^i--5 o ^ ^^SS«103f±^9^rr^ 
M0K *w<102fcf±^</ h!7-*104-t?BH«U ■* ^ 

— 04fiCPU1 1 5<75»^"C^ ^/ h 17 — ^ ffiMtPSm 21 X 
WJWStLSo *y hy-^104SSX J ^t9^^i-^7 =r - 
50 ^ ^ ^ y 1 20_b £ 0 
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[0042] mi 9&*mifcm\^&%^^*?mmoi 

p A402-C F7-f >H 1 5o -Y ^1 1 8^ 

^ ^ A401 ji fcfauMB^ * - i> 1 23 & mm tsthz> Q mm 

5ttlSB*^^-7l25j&s*>!K WIB^-Jr^ — 7125« 

^T^r^-403iro^^tt. Rl— ffJBHtt^^a— tty 
* hto^^^o «WB««00, OK 02. 03 N 04 126tt 

22^tf «|B«*126ii¥-S^ 
««126ttT^-fe^^ItS*«*«r^i-r^^^ttHy * 

7 f —*& f gmrfZ>tii)&<D*--r y is 1801 <5r^-r 

> ^ <ff31^— >OM 802 Sr«tB^ — ^ -r 1 23|*j flUg 

t?)o ^Jtaw^tt^y^y^-y I80i^r7<^ey 120 
126f±jl0li«1i:n«|-C*>S o 

[0 04 3] D20 tt*JtJ6W(Ji«5«IBflr«12605— 
HlM*^f 0 »IB«*126r±«tB*75»3a#»-e*>5ID3 
OK *W302. «1B«)0pfir*\ »IB©*ff«Bld3J:tfr 
*ir*«|5S£^t1Rt!l=303, -T-ctWiBSr^ o — K« 
^.^Sr^-r^n— K$F^-7*-< * ^«303 x 7 y 4 ;V 

— >g>HMR305, »IB©o-/w< y ^^»?35rSr^-f c 

6. ^fg^^tTi/-</^307. Hfg^fr0#^T^ir^^ r ^ 
/vSr^~rT^-fe^»*0—n-1 308-e«/££jft,5 o T^ir 
^^0~n-1 308*1:7 T >f /i^^^-r A202^¥Si-5 7 

*tfc r^-tr^iEHy^ Hi24f±nifi«ifcra*-e*>-5 0 

[0 0 4 4] WffioH^^StttSrRWrSo 

t5t§l^ *tO^»tBf— '<113fc»tB*freDSf# 
*raflri-S(2101). «WBjlffojf*i:i:t,te«tBt:llff 
-T5^-<^^S«103^3-— rSriiftif So «t 
1B*ll?T^S7>f **3g«103fc Lfctf, f— ^102_L<7> 
7 r -< s^is^T- A202£) -7t-1 /tsfrbf^ * # 3£tt1 03^ 



(9) #582 0 0 1 -5 6 1 4 

7(5 

*^<113j&^»tB^S#«5*ft4r$^a5 (2105) 0 # 
S(2106) a 

[0 0 4 5] r^-e. ffi^i-5^r-< 

[0 0 4 6] 

iB**SH-f+»t(2117), »T<o»&tt3i9— «ya 

[0 0 4 7] HI 2 2 S:ffll^»iB«>llfTj|*^jaittl/ 

*Kffl-T5o ^7^7^ hlOlOJ-— lf*5fcS«tBSrSt 
tT-T5^#^fi, **0«zi«tB*-^113(2:Hlie*fT^K 
30 *Sra6fl|-f-5(2201)„ »«BJtfT<B»*fc t ^WIBtrll 

mmz^ff-tzT** xtmmozk L,frtiK ^102± 

<D-7 7-</i'i'X7 L J*202<D'7T <<^frh"r<< ^.^i^B103 
^— jtJ-*S"BrlBt?4>Sfe*. f— ^102±607r^/v 

-^1 1 3/5^ ^^fgtoS#CD^^S: Jt* S (2202) a 

V> (2204) . mmfrlEm^ft£>thtz t # ^tt»31S:«*t. 
^0 *4fel*^fl3i9— (2212) „ 

[0048] aeorts^nfT^Fpjtg-cfcsa^ 

£^T-rs(2206. 2212) 0 mm*mft^mteM&\awk 
izmmmffm^&mte'* 7*-* *mm-t% (2207) 0 - 
rr% ^fi. ttffitS7 7^/K tV^ hy 

^rSttSt !9 (2208) ^ 5 — ^ 7 — «Jf3S4:^l 

50 l*TSr#-e>(2210), ^9>rTVh101flttllB*Tt»IB 
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77 

©*fT*S*4rS«-W-*t(2209). ^7-*£T*>*&f*^7 
Sri»T-rS (221 2) o lE^fr^S^^^ £ # f-^- 
C2213). 

[0 04 9]& H2 3Srffll«IBl^-^n3(D«lg 

113tt*7-r h10l36^«|B^Hfi l SI!*SrSJta-5 (2 
301 ) G £<£>fl*. ^7^fTy M0mg#£ tt^»IB*r 
^frt-S^-f ^^K«103i«*7cCO3-— i?4r*8«i- 70 
3, ««*-'<113f±»fBy;* h204^5>K*HIIB*r*» 

t^o m&mmmmv * h204i-m^7>)\ xnmmm 
m iizm^wmmtmy* -< * ^ s«i ozi^m^x^ 
^*&^tt(2302). fy^r^ biou^&zmm&mm 

"^113(riHff-r^ (2303) 0 ^tfe^a^IE^^^T L/c 
»»L««S:a*;t-5<2304, 2305) o SMB^t^ * * 3S« 

io3^as«stt-ci/>5i#i2:f±aiiBy^ h2D4a*e>tt»te 20 

^*IBf*«126Sr»9ttiU ^ffit^UTH*5t;^- 

nmm^m^^^ia^mnmmcom^^ ^-rr^ moi 

E:f5iM^iS (2307, 2308) 0 «tB^*fr*|Ras*> 
(2307, 2309) 0 

[0 0 5 0] ftli, ^94T^ MOI^n — /w^y^ 

(2310). T^ir^ttffl{cB8-r5^7^-^«aitgft*12 

^tT5 0 T^irx^*fi^^^102_h^^T-r/^^^ 
^202& X**^ U—T >f V^v-^ ^ ^201 £ 7 r -Y 

* hy J2:»UT^r^-fe:^1llB3&sffiS^*W^S(231 

2) 0 T^^^mmtm^m^^^^Ti^ moi^« 

®^7-^»U *QfS4:#£;t5 (2308) 0 "T^T^T^ 

[ 0 0 5 1 ] Jkte»IB*-^113f3:»|B©*lTj|*fc 

1 24 4: i^fti" 3 (23 1 3) 0 «R fgUfi 1 ^ * <7> $ (23 1 4) 
^7-0^i:|^7^7y h 101^m^ — ^il^pb 
#y££#ML5(2318) 0 ^^Oir#[clfi^tg(D||fT^T^ 
*ftSr»o<2315) 0 »IB<7?^ff»T«, Wtfrtf— v<113 
f^tfe^T>-^^12375^1Sf^T^^^Stt^o/c 

^ M01 ^a*PL,«ygS:i|**.3 (2316. 2318) 0 50 
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7<? 

^h101{riijaiU«yg4:Jl*^.-&(2316. 2317) Q JbfSt^ 
TV^fti/^»&j!:«:, ffiltg^--v ? -Yl23ti:*|'t"S*ffi^ 

[0052] KTi^wiB^R^aiiB^^-^-Y^aiwaF 

0 2 4 Sr«v^-C»IBIIfTWF^«IB^*— ^^123©Bf^ 
tf>KW*fT5o *IB^^-^-r123^»c{r«te(7)||ffi| 
#*»tB*->*ll3a>e>gttBi5, 

^taHy * M24SrStt*£(2401) o T^irx^Hy^ 

^iftWstLxv^o ^<ii3^e>anssn^f»a 

S:»tBf»*126 N T^^^mmV * M24fcl«t*L*:«. 
R»tfi*llfT*~-403fcl#At-5o ^fr*^ -403(3 * 

^-v^— y i/jftenmmi trnm^nvo nfr*^-4o 

3ic»A*tbfc«^*Q ! 3gSrH2 4tffl^tR!Bt 3 0 * 

u —,vs* y # fgTFtDfrm&m^ (2402) x n 

^/ * Jfi^dSfctbtfo — /w^ y^^v ^4r0N (2404) £ 
Us *lt+tbtfci—/^ 2/^77 ^SrOFFt-t-S (2403) o 

^-fe^aa'J^=y^S:fT5 (2406. 2407) o K^zcy^ 

a -/i//^ ^L^fij^T ^ J: 5 f-fr 5 o n — >y ^ ^ 
7^ s 0N(Di:#{rfi(2412). ^-r y v'^ ^ y 1801_b(D 
*3E«r7 ? -^4r*it§(2413)Ufc*. »I6^-^-y123 
\zMl-^7— <Dm%a&?Ty (2414) c 0-^5/^77^ 
^0FF^>i: Sfcitt, ^r-Y > v-^y ^ey 1801_bcDM^— 
^* 7*11 8ir:##^^c (2415) ^ 
irl23tr*|-U^7-OfffljgpSrfT5 (2414) c T^irx^^ 
y^36S]E*ro4:# JctttoffiSrIHT-r 5 (2408) „ tmmft 

[0 0 5 3] »IBW*fTdSE#^»TUfct#fctt^^ 
yVa^^yi 801 Ji^^JE*?^- ^ Sr K7>T ^1 18^» 

[0 0 5 4] H2 5Srffll/^T«IBI6ff«FO K7^f 

mm-^^ -^^123^^ i***J K 7 >f ^1 1 8 1 r 5 ^ 

ma^ij^n§-<5 (2501 )„ h^ti^y^y* 
y 1801 Ji^-^^&s*^^ o^-^i^LiFfu^ 

Mtf^^-^Ji#^-r^ 0 ^-r 5/v-^y^y 1801JziCx 
-^^flFSUii/^^-rs'^y*!/ 1801±fc«f 
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(11) 

19 

6(2502, 2503. 2504) o 7>T h B^t-^-y y *s=u * ^ ]) 18 

0 1 ^ i*]^ £ JEW LfciSl:tt^^>a fir - >OH 8 

02 & i" 6 (2505) 0 K 7 >T ^ 1 1 8- CO T * ir ^ «gij ^ 

y — K<z> £ # * as -r s/ ~> =. * * y 1 801 _t 
tsa^^i^s/^^^y 1 801 _b^^— ^ y — k 

f—fik L(2507). ^ty^^^ey 1801±&fiFfiELfc 
(2508)8ySSrf*H-5o H 2 6 tt. K^^T^fe y — K"f 
-&S0^U 12 8(1 ^^$/^^?)y-Kt5t# 10 

[0 0 5 5] 

[3&Wtf>#j*] J: fV^^ifl:M5 

[0 0 5 6] a^^OS^dSl^TtRI*^— * 

[HI^)lK*4ttW] 20 

[m i ] *«B©jtJt« i ^*3tts^*^»j«s:^i-ia 

[0 2] ^(©fl|j5KSr^-fH-e*>6o 

[0 3] *w<^«fB©»|B««*^-fH"C«>5. 

[0 4] fV^^gI^«M^tiT$)lic 

[0 5] ^(D^QjS^^n— h^-T 

0- efc^o 

[0 6] ^>f^^»«o«1Bo*IB«*«rjM-H-c*) 

[07] 7*<<**mm<Dmm<oT?'texmmy 30 

1- 0-e*>So 

[0 8] »|B5^«S^^#:^lE»l*<0^^i(E*b*r^ 

[0 9] r^"fe^*SH^)«fe*ftw— ««r^t-0-efc 
[010] r^-fe^*SH<^«*^ft^— WSr^i-0-e*) 
[011] ^^^rrvhirisitsatiaswMa^^o— 

[012] «tg*w^^fcMtS»t6^&S^7a-^ 40 

[013] aig^-^^^ftsaffiam^s^^n 

— ^-r— hSr^-f0-efc5o 
[014] «18llfT^^^©jE*i*^^<o«Etb*: 
^-t-0-e*>£ o 

[015] *7^7i/b\z&ttzmffimfttim<D7*-- 
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